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We, Dr. Richard Eifert Wirtschaft- 

SPRUFUNOSGESELLSCHAFT UND STEUERBERA- 
TUN<^ESELLSCIIAFr MIT BESCHRANKTER 

Habtung, a German body corporate, of 
5 Luisenstrasse 10. D 46 Doitmmid, Germany, 
do hereby declare the invention, for which 
we pray that a patent may be granted to us» 
and the method by whidi it is to be per- 
formed, to be pardcularly desmbed in and 

10 by the following statement: — 

This invention relates to a method and 
apparatus for the treatment of a disperse 
system (i.e. a dispersion)^ preferably a liquid 
and more particularly beer, by altering the 

15 electric charge on the system, by exposing it 
to a displacement curreni field generated by 
a high-voltage capacitor and discharged 
pulse-wise between electrodes, the disperse 
system acting as the electrolyte. 

20 An object of the invention is to pf ovide 
a method that may be performed at hitherto 
unusably low temperature;^ of only approxi- 
mately 25 ''C, that is ambient temperature, in 
order to avoid any deterioration in the taste 

25 or colour of the liquids treated, when they 
are pasteurised and /or sterilised or stabil- 
ised so that they wiU keep longer. 

According to one aspect of tbs present 
inv^tion there is provided a method of 

30 treating a dispersion by altering the electri- 
cal charge thereof, which comprises expos- 
ing the dispersion to a displacement current 
. field by pulse-wise discharge of a high-volt- 
age capacitor between two electrodes, the 

35 dispersion acting as an electrolyte, and ex- 
posing the dispersion to strong electro- 
magnetic foroe(s) in an induction coil. 

According to a second aspect of the in- 
vention there is provided an apparatus suit- 

40 able for treating a dispersion by the metihiod 
described in the preceding paragraph, which 

w 



comprises means, including a hi^-voltage 
capacitor and two electrodes, for exposing 
the dispersion to displacement current 
field(s) by force-wise discharge of the high- 
voltage capadtor between the two elec- 
trodes and means, including an induction 
coil, for exposing the dispersion to strong 
electromagnetic £oroe(s) in tiie induction 
coiL 

According to the mefliod of the invim- 
tion, the dispersion is subjected to strong 
electromagnetic pulses in at least one induc- 
tion coil, in order to produce an additional 
alteration in the electromagnetic charge- 
According to a further feature of tibe in- 
vention, the method is such that the disper- 
sion is first exposed to the electromagnetic 
pulses and then to the pulse-wise discharged 
d.c. fields. According to a further variant 
of the invention, the disperse systems are 
exposed to pulse-wise discharged d.c. fields 
of progressively higher voltage. Herein, the 
abbreviation "d.c." means the displacemant 
currents which result when capacitors are 
dischai:ged. The above-mentioned features 
for the first time enable dispersions, more 
particularly liquids and preferably beer, to 
be treated so as to increase their stability 
without affecting their taste and colour. Any 
clouding in the liquid, more particularly in 
beer, is eliminated and subsequent clouding 
does not occur, sinc^ the unstable albumin- 
ates which cause the clouding in beer are 
predpitated after treatment according to the 
invention and may be removed by filtering 
or centrifuging. Another substantial ad- 
vantage of the invention is that the liquids 
can be treated at for example, ambient tem- 
perature and yet keep for a long time be- 
cause bacteria therein are made inactive, 
Dispersoids dissolved in the beer or other 
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liquids are precipitated, wbich effectively disconnected by a switch, preferably a gas 
eluninates any subsequent clouding. As a discharge vessel comprising at least one 
result, the liquids are stabilised with respect high-voltage capacitor, and the positive, pre- 
to colloids and bacteria, besides being f^rably carbon, electrodes near the inlet 
5 pasteurised and /or sterilised. nozzle in the direction of flow of the disper- 70 

A further advantage of the invention is sion for treatment in tlie cascade vessel are 
that the power required is small, since the each earthed through a capacitor, the capa- 
process may be carried out at a low temper- citors being charged by the dispersion act- 
atuiie (e.g. 25*'C) compared v/ith known, ing as electrolyte, using the voltagie remain- 
10 conventional processes, where beer and milk ing from the previous dischai^ of the 75 
are pasteurised at approximately 70°C The high-voltage capacitor(s). 
dispersoids precipitated by the method The apparatus according to the invention 
according to the invention may be filtered is simple and Inexpensive in construction, 
or centrifuged from the product The In cascade form, it can be added to or 
15 method has the further advantage that it is reduced by the building-block method in 80 
normally umiscessary to add the usual accordance wiih operational needs, with the 
chemicals to stabilise the beer or other result tfiat the method according to the in- 
liquids. During the treatment, micro-oiga- vsntion is carried out with maximum effi- 
nisms are damaged so that tliey can no ciency. An important feature is tliat only 
20 longer multiply. This is because unicellular some of tlie positive carbon electrodes are 85 
and multicellular micro-organisms, such as charged &om high-voltage capacitors, 
bacteria, require an ion exchange, e.g, be- v/hereas the other positive carbon electrodes 
tv/een the nutrient medium and the inside of are each connected to cardi via a capacitor, 
the organism (the protoplasm) in order to v/ith the result that in this region also, addi- 
25 carry out metabolic processes between the tional, weaker pulse-wise discharges occur 90 
organisms and the nutrient medium (e.g. widiout any additional power consumption, 
pharmaceuticals, food and luxuries Le, Another advantageous embodiment of the 
drinlcs and confectionei^). The ion exchange apparatus according to the invention is 
is caused alternately by charges from posi- charaderised by a number of cascade ves- 
30 tive and negative chaige carriers, the anions sels connected in parallel and/or in series 95 
and cations, building up in the organism. If and forming loops. An associated, advan- 
the cations predominate over the anions, op- tageous feature is cliaracterised by a num- 
positely charged ions can penetrate inside ber of groups of cascade vessels connected 
the cell, and vice versa. This chaige ex- in parallel and /or in series. 
35 change, and the consequent excliange e.g. Tlie afor^^mentioned featuies have the ad- 100 
of Na"**, Ca^"*", Mg^ has a far-reaching vantage of increasing the qualitatr/e and 
effect on the general metabolism of micro- quantitative performance and efficiency of 
organisms and continuously regulates the the plant, and of varying them in the opti- 
iretra-cellular metabolism. The treatment mum manner to suit jparticular cases. 
40 of liquids according to the invention irrever- According to another feature of the in- 105 
sibly polarises the micro-oiganisms they veiilion, the apparatus for performing the 
contain, v/ith the result tliat the metabolism method according to the invention can be 
is abruptly stopped and the organisms die. constructed so that a cascade vessel is made 
Instead of pasteurising and sterilising the up of at least three similar, annular, non- 
45 liquids by killing the micro-oiganisms, the conducting pressure elements v/ith a front HO 
method according to the invention can be and rear seaJing-tight cover and each pres- 
used for the opposite purpose of exciting sure element lias an electrode, preferably 
and multiplying e.g. the micro-organisms in a carbon electrode, acting as a partition 
an advantageous manner v/ith a relatively wall. According to another advantageous 
50 low consumption of electricity. e.g. in the feature, the pressure elements are made of a 115 
mamier required for the growth of yeast plastics material, preferably polyethyl^e* 
cultures in tiie fenne&tation industry. and do not have any chemical action on 

Referring now to the apparatus according food or luxuries. It is also desirable that 
to the invention, the apparatus preferably the non-conducting pressure elements should 
55 comprises a cascade vessel whose cascade be protected on the outside with a steel 120 
partition v/alls are the electrodes, preferably casing ring, and that each pressure element 
of carbon, having an induction coil in front. sho!«td have an oudet for sediment, 
connected to the negative carbon electrodes The aforementioned features have the 
of the cascade vessel in series to earth, substantial advantage of reliably preventing 
^0 According to a further feature of the inven- a flasliover of the electric charge onto the 125 
tion, the apparatus may be constructed so walls of the cascade vessel. This is achieved 
that the positive, preferably carbon, elec- by constructing the cascade vessel from non- 
trodes near the outlet nozzle in the direction conducting pressure elements which prevent 
of flov/ of the dispersion for treat jnent in the applhd electric voltage from flashing 
65 the cascade vessel can be connected and over. The aforementioned features affect 130 



the construction, in that the cascade vessel 
is formed of identical pressure elements 
which can be mass-produced and are there- 
fore cheap. Furthermore, each cascade ves- 
5 sel can be built up to any required size by 
the buiWing-block method. Individual pres- 
sure elements can be interchanged, with the 
result that they can easily be stored as a 
stock of spare parts can be kept 
10 Since the pressure elements are prefer- 
ably made of plastics material which does 
not have any chemical effect on food and 
luxuries, they can be used for the treat- 
ment of speoally sensitive food and lux- 
15 uries, sudi as beer. 

The external steel casing ring for protect- 
ing the pressure elements provides an elec- 
tric screen against leakage fields and also 
gives mechanical protection. 
20 A sediment outlet for each pressure ele- 
ment is particularly advantageous for the 
electrical treatment, since the sediment can 
be withdrawn from each chamber as it pre- 
cipitates and can be further processed. 
25 According to a further feature of the in- 
vention, the cascade vessel or vessels can 
have a degassing valve and sight-glass on 
the same side as the oudet nozzle. Any gas 
bubbles formed during the process accord- 
30 ing to the invention can easily be detected 
and removed by the degassing valve and 
sight-glass, which is known as a "lantern" 
in the treatment of beer. 
For a better understanding of the inv«- 
35 tion and to show how the same may be 
carried into effect, reference will now be 
made, by way of example, to the accom- 
panying drawings, in which Figure 1 shows 
a diagrammatic plan view of an apparatus 
40 according to the invention without positive 
electrodes but with negative electrodes in 
position. 

Figure 2 shows a side view of the appar- 
atus of Hgure 1, with positive and n^ative 
45 electrodes. 

Figure 3 shows a dicoit for the a|q»ratas 
of Figures 1 and 2, 

Figure 4 shows a variant of the apparatus 
in Figure 1, with cascade groups, 
50 Hgure 5 shows a side view of an appar- 
atus according to the invention comprising 
a cascade vessel made up of pressure ele- 
ments. 

Figure 6 shows a plan view of the appar- 
55 atus of figure 5, 

Figure 7 sliows a section along line 
Vn— VII in Figaro 5, and 

Figure 8 shows a section througji two 
pressure elements alcmg line VIH — VIH in 
60 Fifiure 7. 

Referring now to Figures 1 to 3 of the 
drawings, the liquid, e.g. beer, for treatment 
is fed throug]i an inlet pipe 10 and an in- 
duction coil 11 into the apparatus. The coll 
65 11 is made from a plastics material cylinder 



lla and a winding 11^ of insulated copper 
wire. 

The liquid for treatment flows throu^ 
the cylinder lla and an inlet nozzle 19 into 
a closed, pressure-tight cascade vessel 12, 70 
The cascade vessel 12 has internal partition 
walls 13i_e, 14i_o, made of carbon and act- 
ing as carbon electrodes- The liquid flows 
round the cascade partition walls 13, 14 
in the direction shown by arrows A through 75- 
the labyrinthine paths inside the cascade 
vessel 12 and comes out at an outlet nozzle 
15 after treatment The lower walls 13^, 
13s, 13a, 13^. 135 and 13^ are attached to 
the bottom 12a of the vessel 12. The upper 80 
walls 14i, 14„ Ka, 14^, I45 are insulated 
from and attadied to the lid I2b of the 
vessel 12, e-g. by means of insulating globes 
16. The vessel 12 is supported by insulated 
legs 18 on floor 17. The vessel 12 has a de- 85 
gassing valve and a sight-glass 22 oa the 
same skle as its outlet nozzle IS. 

The electrical circuit of the apparatus is 
shown in Figure 3 and comprises positive 
carbon electrodes 14^» 14^ near the outlet 90 
end (15) in the direction of flow of the 
fluid treated in cascade vessel 12, which can 
be connected or disconnected by a switch 
20, prd[erably a gas discharge vessel, widi 
at least one high-voltage capacitor C The 95 
positive carbon electrodes 143, 14^ 14i at 
the inlet end (19) in the direction of flow 
of the fluid treated in cascade vessel 12 are 
earthed through capacitors Q,, Q, Q re- 
spectively. The partition walls 13]l-13« are 100 
the negative carbon electrodes and earthed 
by a line 21 through the winding lib. The 
capacitors Q, Q. Q are chafed by the 
liquid under treatment, acting as electrolyte, 
from the voltage which remains after the 105 
high-voltage capacitor C has been dis- 
charged and which dies away exponentially 
in the series of the capadtors C,, Cg, C^. 

The number of carbon electrodes 13i»13a 
and 14i_14s and the number of higji-voltage 110 
capacitors C or Q,, C2, can be varied 
as required, depending on the dispersion for 
treatment, preferably beer or other liquids 
such as milk or similar bevers^s. 

The liquid treated is first actSi on electro- 115 
magnetically in the induction coil 11 and 
then acted on electrically in the cascade 
vessel 12. The electromagnetic fields of 
coil 11 build up and decrease pulse-wise at 
the same time as the high-voltage capacitor 120 
C is discharged. The same applies to the 
charging and discharging of capacitors C3. 
C2, Q. The combined magnetic and d.c. 
fields acting successively on the liquids 
treated produce an anionic or cationic 125 
charge in the amphoteric particles in the 
liquids. The resulting coagulates formed in 
the liquid may be removed by filters or 
centrifuges not shown in the drawing. 
As Figure 4 s^ows, the apparatus may be 130 
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constructed vnth a number of cascade 
vessels 12i, 12ir-12vx connected in parallel 
and/or in series and forming groups X. 
Y.,. A number of groups X, Y can also 
5 be provided, connected in paraJM and /or 
in series. The example in Figure 4 shov/s 
two groups X Y in paraUel. 

Referring now to Figures 5 to 8 of tiie 
drawings, the cascade vessd 12 comprises 
10 a multiplicity — that is. at least ^jlipee — of 
identical, annular, non-conducting pressure 
elements 23 with a front (24) and a rear 
(25) scaling cover. 
The pressure elem^ts 23 aie suspended 
15 at each end by lugs 28 on tension rods 29 
connected to lodc-nuts 41, via cross-pieces 
30- A pressure spmdie 31 and a hand wheel 
32 engage in each member 30 and press the 
elements 23 together in sealing-ti^t man- 
20 ner by means of seaJing-tight covers 24 and 
25. The elements 23 thus co-operate with 
the covers 24, 25 to form vessels 12. The 
cross-pieces 30 rest on 18. 
The liquid for treatment is fed in through 
25 a feed pipe 10, from which it passes through 
a plastics material cylinder llo. a coil 11^ 
and an inlet nozzle 19 tlirough the cover 24 
into the cascade vessel 12. A sight-glass 33 
can be disposed in pipe 10, and a siglit-glass 
30 34 can be disposed in outlet nozzle 15. 

The pressure dements 23 are made of a 
plastics material, preferably polyethylene, 
which does not have any chemical effect on 
food and luxuries. As shown in Figures 7 
35 and 8, the elements 23 are protected exter- 
nally by a steel casing ring 26, Each element 
23 has a sedunent outlet 27. 

Each element 23 also has a carbon elec- 
trode serving as a partition wall 13i-fi or 
40 14,^s. Each electrode is connected to an 
external electrode connection 36 by means 
of a carbon lod 35. Lines from capacitors 
C or C„ C2, Cs, or Imes to earth are con- 
Bccted to electrode connections 36, as 
45 shown in F^re 3. 

In order to convey the liquid,^ eadh pres- 
sure element 23 has an inlet 37 in the form 
of an opening and, at the opposite end, an 
overflov/ duct 38 connected to an annular 
50 duct 39 v/hich conveys the liquid to out- 
let 40 at tlie opposite end. Outlet 40 co- 
operates with inlet 37 of the next pressure 
element. As Figure 7 shov/s, each pressure 
element can have tv/o inlets 37 and two 
55 corresponding outlets 40. 

WHAT WE GLAIM IS:— 
1. A method of treaiinp: a dispersion by 
altering the electrical charge thereof, v/hich 
comprises exposing the dispersion to a dis- 
60 placement current ^eld by pulse-wise dis- 
charge of a hieh-voltage capacitor between 
two electrodes, the dispersion acting as an 
electrolyte* and exposing the dispersion to 
strong electro-magnetic fon:e(s) in an induc- 
65 tion coil. 



2. A method according to Qaim 1, 
wherein the dispersion is first exposed to 
the electromagnetic forceis) and then to the 
pulse-wise discharge displacement current 
lield. 70 

3. A method according to Qaim 1 or 

2, wherein the dispersion is exposed to a 
series of pul&&-wise discharge displaoemait 
current fields of progr^ively higher volt- 
age. 75 

4. A method according to Oaim 1» 2 or 

3, which comprises treating a ligUKl disper- 
sion. 

5. A method according to Qaim 4, 
which comiwises treating beer, whereby any 80 
dispersoidis) in the beer is (are) eliminated 
by coaguJation tliereof and removal of the 
coagulate(s) by filtration or centrifugation, 
and subsequent formation of dispersoid(s) is 
substantially prevented. 85 

6. A method according to any one of 
the preceding claims, in which any bacteria 
present in the dispersion are made inactive, 

7. A method according to any one of 
Qarois 1 to 5. v/herem micro-org^misms in 90 
the dispersion are ^dted and multiply, in 
tlie manner required for the growth of yeast 
cultures. 

8. A method according to any one of 
the preceding claims, wherem ibe dispersion 95 
is treated at ambient temperature. 

9. A method according to any one of the 
preceding claims, wherein the high-voltage 
capacitor is discharged between two carbon 
electrodes. ^ 100 

10. A method in acctmiance with Qaim^ 
1. substantially as hereinbefore described 
with reference to Figures 1. 2, 3 and 4 of 
the accompanying drawings. 

11. A method in accordance with Qaim 105 
1, substantially as herembefore described 
v/ith reference to Figures 5, 6, 7 and 8 of 
the accompanying drawings. 

12. An apparatus suitable for treating a 
d]spsisn>n by the method claimed in Qaim 110 
1. v/hich comprises means, including a high- 
voltage capacttor and two electrodes, for ex- 
posing lh2 dispersion to displacement cur- 
rent fieldrs) by force-wise discliarge of the 
high voltage capacitor betv.'een the two elec- 115 
trodes and means, including an induction 
coil, for exposing the dispersion to strong 
electromagnetic force(s) in the induction 
coil. 

13. An apparatus according to Qaim 120 
12, wherein the electrodes are carbon dec* 
trodes. 

14. An apparatus according to Qaim 12 
or 13, which comprises a cascade vessel, the 
partition v/al!s of which form the electrcKles. 125 
with the induction coil being connected to 
the native carbon electrode(s) of the cas- 
cade vessel in series to earth. 

15. An apparatus accordhig to Qahn 
14, including means for disconnectsng and 130 



5 



connecting into the drcmt the positive elec- 
trode(s) near the outlet of the cascade 
vessel, the positive eleccrode(s) near the inlet 
of the cascade vessel being earthed through 
S a capacitor, such that the capacitc^(s) can 
be charged by the dispersion acting as an 
electrolyte* using the voltage remaining from 
the previous disdhai;^ of the hig|i-volta^ 
capacitor. 

10 16. An apparatus according to Qaim 15. 
wherein the switdiing means comprises a 
g^ discharge vessel and at least one hi^- 
voltage capacitor. 

17. An apparatus according to Claim 
15 14, 15 or 16 which comprises a number of 

cascade vessels connected in parallel and /or 
in series. 

18. An apparatus according to Oaim 
17, composing a number of groups of cas- 

20 cade vessels connected in parallel and /or in 
sra'ies. 

19. An apparatus according to any one 
of Qaims 14 to 18, wherein the or each 
cascade vessel is provided with a degassing 

25 valve and a sight^ass on the same side as 
the outlet thereof. 

20. An apparatus according to any one 
of Claims 14 to 19, wherein the or each 
cascade vessel comprises at least three 

30 similar, annular, non-conducting pressure 
elOTients and a front and a rear sealing 
cover, each pressure element having an elec- 
trode acting as a partition walL 

21. An apparatus according to Oaim 20, 
35 vidierdn the pressure elemoits are made of 

a plastics material. 



22. An apparatus according to Oaim 21, 
wherein the plastics material is polyethylene. 

23. An apparatus according to Qaim 

20, 21 or 22, wherein the pressure elements 40 
are protected by an external steel casing 
ring. 

24. An apparatus according to any one 
of Claims 20 to 23, wherdn each pressure 
demoit is provided with a sediment outlet. 45 

25. An apparatus according to Qaim 12, 
substantially as herdnbef ore described with 
reference to, and as shewn in Figures 1 to 
3 of the accompanying drawings. 

26. An apparatus according to Oaim 12, 50 
substantially as hereinbefore described 'with 
reference to, and as shown in Rgure 4 of 
the accompanying drawings. 

27. An apparatus according to Oaim 12, 
substantially as hereinbefore described with 55 
reference to, and as shown in Figures 5 to 

8 of the accompanying drawings. 

28. A dispersion whenever treated by 
the method or in the apparatus claimed in 
any preceding claim. 60 

FORRESim, KETLEY & CO.. 
Chartered Patent Agents, 
Jessel Chambers, 
88/90 Chancery Lanei, 
London, W,C.2. 
and 

Rutland House* 
148 Edmund Street, 
Birmingham, 3. 
Agmts for fhe Applicants. 
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